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(1) 



«^m:i±<75a»s*fl LT->-r?,iv^" </)^'j (p- 
7xr.u>t'ru» [ppv] rsy^zt^-^mtr 

^>T, ii'v^«2.^#'-lT-M;j< 1 0 nm^'i 5 AimsT 
^ id U T. # U T « l^fSTtlflae iC :fc 17 -5 «S:t< 



m 2 o»tt)i/-5<Kfk -r > V A K .^(sscft -r > •>• t7 i» X 

Xd^ b ^ Z i *^<a i T -S H r . 

< > 1 ^7j<3^f^asi fcfgffi rv . ^ z i * > T 

-(Dfi)K*1? 'J T-iiii8> L THg±;c(^«$^+. 

LT. S2 C0»«BOfi)i9*Stl!E4i#{t:ao«2J5aS . 

> » L -CIS it ^ r * SilT ST T . 

;rT« J: 5 !CSfFE^a?*.lifg L L HJi'jm 2 ^lf$ 

Ta^sfi*7g)5)tL . BfiiE.^ I ■j^m^is.ximmh^zm 

I. >affi.l£:f! 'J T-IS i: L TflniESdlS^rf; 'J T- 5 

tt. --x;zii-^si&7i^L<mm(tT^-}-?-?:T^n-r-m'^ 
ic sniSJ^tftn^ I J T - * ^.-jtr o aa :r flD»i L . aft ■; : s«i 
iSm 2 <o«?Sf if AjS/ttS * :tt ' J T -?5± ;c i ^ ^ I 

■CMdJJS 1 7 ] il^ii I 5 S.tii L 6 !Ea'^SiI/7f£;c 

-X -<> y :c J: o T SK± :c U r-SSg > L T;^ t S 
n 5 C i *l$ia i T ^ J? ^%7t55 ^ vo Sii:;^ ;i o 
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aii:^i*!C^ViT. 95ffi{*:t!'J T-^tTft'J (p-7xr: 
U>t*r:U» [PPV] Offjffl{t1?UT-T^-5Ci: 

i C':^/^ ^ b 4 P*^ ^3 as? £ n ^. 1 > i: T 4 a# 

[if««2 2] tnmmi 5 752 1 9oi^-rn75wcis«<o 
« 2 (Dmf&mAmt-f >i^''yi^-:$>^zt?:'^mtti 

?iO. *oS2<o»»li/-5<7;i/ir'j7i». ^isiL^ft 

[0 0 0 1] 

T 55 « « ISLfSTt « ? is <fc -T? SiE :9 j£ i C M r 5 . 
[0 0 0 2] 

Ctie3R«;Dtt?l5] (EL) mi-it. 

nii^i$.cn^^r i b 4i *«c ;c a A s n 5 - m 

Ga Pi3=fcL<|5|»/1tin «-V3SJ|iW«c*S5Si:T5a 
Jty-f t-K;)<*-5. zn^.^«f-lS. 

« o /t: s5 ic a «r -f 7 U -f ;c fliffl T ^ iC a L T . 



^^I^TiCfel^T. i|i#«:Sii-3T 1 

#x.btl-5. 

CO 0 0 3] t««?5f<;54'. 7>h7-t:>. '^'JU>. 
^LX3a:^>(Dj:oAt^»nsmif^ (s imp 1 e 
aromatic molecules) itx. Ui7 h 

[0 0 0 4] zti-i<r)^n(r)nmhcnmujs,tL-z'<t. 
z n sill«;c-c■nbAift«it*x<i^,t^o,-5^ -nb 

<75W«IJlii8a7f A^aS (c u r r e n t - i n i e 
cting electrode layers) iiT) 

CO 0 0 5] WaWF4^&5.-£i:vOft?fiiS. mitl^M 
SISSLK. i3«fc::<±a5aa,l (top 
contact layer) (nWj^^ihiZM^^ Z 
i A< -C * -Ic 1- i i: I- ^ ^ T ?i| «■ il f -5 , 
[0 0 0 6] ffiii;aS:3lstT.-t^#dSft&*co7>y5 

a.7-'7n->*Xyh (Langmui r-B lodge 

1 1) MM^ommm<n&K<n9;{t. ^Sh^n-^f^ 

[0 0 0 7] 7> h7-i:>*f'lfflLt«lil%it35?^li. 
^<^a»ff3. 6 2 1. 3 2 l#;zra^jnTv^-5, ^(7) 

CO 0 0 8] acfiL/iSg^**SWLJ:^>LT. 
1*4. 6 7 2. 2 6 5 ^(i. S^tSi LTrHWil** 

CO 0 0 9] if]^Lfs.ti<i. sfiiE-.ifiiii;c?iis$.nT 

CO 0 1 0] 
CO 0 1 1] 

CS8S*«i*r^i/::*.;5^a] ^^m<n-m^izj:n 

*»2(0««Jl>,-i»:i,1;5«^%Jt3{?^aoT. 
(*:»<73*'JT-ffl(i. S2 J)f8ttS*^ Li;Dlg.*tBiC-tt 
L TIE!CT'5 J: O tC*»»,l L L S3i 2 J5 
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coo 1 2] *f6Wtt. m^ummaA'iii^^^')^' 
[0 0 13] ^ifS^t'j v-*ni»!sa>,nT'.^-5. ffii 

xJf. it^SiaS'\^)^tl>,<7)#>lffi;5{B>::«f^S1=aiSaO 2 
9 40 6 i^T8kit$n-cv^5i, -s-c;)*^. ^fJT-t:?' 

^ ;i«it«x i7 h o ji. = -t > ;^ € *T - i * '1: 
t^, v^rnir-t+=k. K'j+ii^siFtbs 0 2 9 4 o 6 1 mza 

coo 14] *%BStC(S«*^ir*i^>T. mSn^'JT- 
(Coniugated Polymer) Jirft 'J (p 
-7XXl'>t*XU» TjD-50;3<}f ^L<. ^ 1 
iWftAffiftS (first charge injec 
tion contactlayer)(». — fflllOSffl 

2 (Z)1l?57l ASlttH (second charge 
injection contact layer) 

coo 15] ftk<;)il®sg«(ci3t,^T. «ts#'jT-;iP 
coo 16] $iicsij<73ii3g.«gajTis. #;t5^;'jT-is 

PPVT^O. a/ttJlO-tJfSl^aKxUZl^;^^:^.'^ 

coo 17] -nb55il3S«g«ii, m ugflSS<fe^vwi 

^2g«ffl<73'PC7)U-fn*»*S«iC«/iL. PPVJ3i« 

CO 0 I 8] ffaiClS. -1^'JT-i5!S. laft 1 0 nm,-i^ 
e Vrt^ii 3. 5 e VWS5llT!|ii#«:/\'> K^^r y r^W 

1|?Sf » » W ?i2 L t V W« *ilJ5? T ^ 'T) (c + T o . 
COO I 9] *%Bflcnm2 555if$iCctn;i. '>.n;<i*) 

1 a<75m2:it'JT-,T>,'i5v"ll>jaS.t:l&!*?5<75re« 



m i(;)Sffi>«LT35tt. -eLT. m2<;3«)asoi«M 

iaL^:^* 1 iicfcy:^ 2 <Z)fgfflSB3{ca#*,-5^;7-S c. 
)tA<75: 5 n * J: ^ (C i-5j>!C fg V >aiSco >t.afi«i^ = - ij 

[0 0 2 0] .it'jT-^£#?s;c;^i 
^Siifk L ;t -T 35 iS It * .-it 'J T - ;r 4 

■5, 

CO 0 2 1] -riT^cfc^'i^'JT-tj. gs|;t;s:. R. H. 
7 U > K IC J: 0 , J 0 u r n a I o r" M o 1 e c u 1 
ar EIectronie54 (1988) Janu 
ary-March. No. L. 'Z)^ 3 7 4 6 a 

COO 2 2] *%^coSo5>,1;^;<;^rXj:.;s:. >X~^ 
^ilflXT 5 Ac * (C. IE J) «® tiil! V ' ft ?RS| » r ^ T ^ 

*ff Ai-^ 1 tfi<^ * •fl s,'; ■-■ --'^m 

(t (doped semi con due::.- ->-5fS 
5£Sno. E■75^g«S^3:E?L^iAW1s^, ^'l.t.i. T^ J-^ 
- Jii#«s:,l > }fi L Tiatt b n . iHi T ^-.a * 

* !£ A r -5 - > .-ii^t: t o ^.B s ; i - - - =i 

C 0 0 2 3 ] ^aox U ^ haill^-f^ - T I'l"^ 

;5:bi£. ^cDJ:^.^i^a5(ix>i7 he'. = - -: • rW 
CO 0 2 4] '>ri< i t> • oofgMgii. ^ • --f:: 



(5) 
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[0 0 2 5] ftS*'Jv-(75Ktt, jffaicfi. m-its 
[0 0 2 6] *f'J-7'-ffll<73$6tC»xLv^^ia(i£lTa) 

(i) aa. iasicsb 5*15 lite 

(ii) :p'JT-M«S»;aTtftJti:<7DRncoa«tt. SS 

(iii) *!iJT-iat4. WAff. i8!SattiSi».«!wJ: 

0. ■i^y/m=Fn9tixm'<znL-zm'\mf}^$>^^^-c 
[0 0 2 7] ^^mizsh^ni&t&^^-m*:. m 
[0 0 2 8] fta^'jT-jsjs. ifaicfi. tesccoi? 

'J (p-7xri^>t'r:L/'>) [PPV] TIE 

x7)i^^ {»m\z',t/-9)i) . 7;ua*>- (jfaics 

[0 0 2 9] 
[{t2] 




CH • CH 



(0 




[0 0 3 3] 
[{k4] 




[0 0 3 4] 

[its] 



CH • CH 



Dl X CH 




CH > CM 



[0 0 3 5] cnb<7)f5ffl^S8;gfes;t3tlE7i;:U> 
(ii) 7xri/>«*77>SS'-5:<!:(75«SIS^Sica»T 

T-. 

[0 0 3 6] 
[ft 6] 



CH. 



C0 0 3 0] :ft>J (p -7X-U>t'r U>) 

CO 0 3 L] iy.Tic-?i;D<t'5;5^»(**^as{«^*^r. 

CO 0 3 2] 
CfkS] 



C0 0 3 7] ffltl<r>t^n. ±fS7^>Si;7r-U'> 

(iii) §'ir<;)7x-U>IR CSL <v^Ji!2 f i ) 
(ii) ;ci3l^TUl^L/tfl!i<7)S8?S) ^lOiz^ii-^L 

COO 3 8] 
CftT] 




CO 0 3 9] 
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(ft 8] 




[0 0 4 0] 
lit 9] 




[0 0 4 1] 9?IEt«iI:K!Ci3ViT. y',t2. 3. 4. 
5. 6. 7 ^TTiT. 

[0 0 4 2] mmz, zni<n^?fjimim^(Dm»s 

[0 0 4 3] Ztli<D9^<D^*tiP?V^m»;t^fi 
TtSf^ ^ WfiK T 5 C i * Hiffi > -r ^ . 

[0 0 4 4] ftsn^ ') ■7-mtmmax^ft',immmx 

[0 0 4 5] iWIS<7)Sa(7)P PV3«i»«c«ii. 

[0 0 4 6] -JSfc. Jfiifcu. xjt:itr'i7i»«fli}ew 
(II) J:Ot,W«flia(CJtT^iS»«,i<iBv»;tt^jT-Sll 

(/)iS V » S IC J: T 9lJffi(*:t|' X ;t :}T - -tr A as * ■ * » A 

[0 0 4 7] f^SMlZ'rS. rr^') (7X-U>f-L.» 
<^a(i. m 1 iCiSTJ:^;SS/t;ia3:;c5^('»-:::^«!CJ: 

(II) «. *r5'y-;ijia. ^L<;t^f/ 

-Ju^JTsnsft^tij-?-- (II [) !c&5)t*n-5. -5-<;)j: 
^/srntijT- (iiDOTSigti. :frhu->-x hiaia<;) 

;i A (C iti#«:Mi9|-Cffl : > b nTV > « -SWnc ;^ t: > - n 

t-5. -^k'.Z. f9bn^:9ilffi«c^UT- (IIDBIS. 
2 0 Or^b 3 5 0'C^aa;ciJDa*T^Ci:!Cci:Oi<f'J 

(7r:zu>f-u>) ( I ) :ciEftsns. 

[0 0 4 3] (II) mit^^m. -r-zlWa* (II 



I) 'Ni^a^, LT P P V'sc;)«i€ftcO/iii(C£.||;iJ$ 
ffl?5*lt=(i. jt«E. D. D. C. B r ad I e 

ylCi-5J. Phys. D (A DPI ied Phys 

i c s) . 20. I 3 8 9 ( 1 9 8 7) i3J:L^J. D. 
Stenger Smith. R. W. LenziG. 
We gn e r iCiiPo I yme r. 3 0. 1 0 4 8 

(1 9 8 9) (ClS«$nTV>-5, 

[0 0 4 9] -1?iJ (7xru>t-ru>) ass. I On 

PPVMSi. *5i2. 5eV (5 0 0 nm) (D^^^H. 

T83^<i:(it^>•sJ^^1^•T3 o ot:saia-r-5as-?2 

[0 0 5 0] Silfflft^ff'JT-coii^S^afcKLT. 
i -3 Tilff T -5 C > * an !CT 5 w i !C J: t3 T f?»(;)«^ 

if'.zm^»A.iZtfi<--t%, m^<r)fitif'<t->-rii^i\. ■ 

7.)17^ \^ \ZKhn^ 0 \Z7 }i^ili-)Vf} 7 9 y'.Z'j^ 
«T^i3:>,'3:<*-(7)ifi*5i:LTaJii8ITii, ZZizm. 
'^■5^{c43tiT. ffifflT-5Sfrffi**:'J v-is>;7/^^.'^ 
UX7'o^:*-7x> (cetratryebrothi 
ophene) i LTjl«?L/^:*)a)*i^;c^t\ Ztxb 

<^ iJK«c fs« Tco ii5g.*ia (c iKT jR Will* ;i ffiffl 
[0 0 5 1] *m:i3i.i;)ji3rifts#'jT-ojs*ff^sx' 

[0 0 5 2] Z<Ti^mt. 5. 6 -vt Kc:i>-->;7c 
1. 3 -'yX.y<D±{\i'^mZ'tfStin^imW- 

C<©#'J (7xr:U>) <;)Sii}S. B a 1 1 a r cl e t 
a I. J. Chem. Comm. 9 5 4 ( 1 9 3 3 ) 

[0 0 5 3] i^t'JT-Sfrffi-siSiSts, #3145«±:c,l 

[0 0 5 4] t:'rjl.gL<lS:->-x>*a**ffl-..o^a 
&feSt7xXU>3:tt'jT-*'f#SJ:e)!C?7T 1 

[0 0 5 5] ■£'S;5:m2:it'J-?-ffl*igfiXTii.t:>'^;;f5! 

izm-^Lrt^±f3.mmm'^^^',zji-D'Zy>^:^^.^^-9i:f^ 



(7) 



(a) t/i') (4. 4' -v7xr:i^>->*7x:i;Uh'r.L' 
» [PDPV] (i. mij(7iii-l^><ni^^i)<7jL-)l 

-E-na. -tiKTJwaiSflttcisitsco-ciiviiiasjB 

(b) (1. 4 -7xi:u>- 1 -7x:i;i/f-U 
» t^U (1. 4-7xru>v7x:i;Ut'zu» 

t'r u >(;)^3}7!i<7 x:iJi.5iBttsn-cv> 

(c) SiKOWa/SaCtpTiSSEiDXHISg-CiDO. ^/-t. 

ae;u. y^;!/. '^>f-;u. '\^->;L'. '\7?jI'. ^J' 

(d) (3 -7;i'*^H::'o--'U) :t^'JT-(S:f:iJ 
(3-7;i'*;!.5^:t7x» ^P'J T-iJa^aT^-S Z. > 

(e) 7f-;i'=t:0 ^)>:*^t7JI.*;U*WT-5.-f:u (2. 
5-v7;l^a*i/-p-7x-^yt'r.U» #'JT- 

(f) (7xr:jU7-{r7^U» (SSS^OtKSB^ 
^i7xr:;i/5!caiftens::f; U 71:5^^ >(7)J^j»«:-?* 

CO 0 5 6] ;}t'jT-(;5<iJS,^jnitt*f#. aj«14SS 

[0 0 3 7] *«fffiTft'JT-0|«*Jg)5gT^>;D!C. *<7)J: 
^;5:3*tiJv-s/::«1*'JT-7'U> 

u-r X3 >L *vWI<i:!Bli;/-i»*m:i±iC;*:*;>IHc?^<; 
!S:# 'J T -a5{4 * t s .i£ '.tn ^. ^ . 

CO 0 3 8] F4^+ 
•y 7i3 .i: LV s ft: * 5 .t! ' J T -a * W 



CO 0 5 9] 
Clli5g^J] 

CO 0 6 0] .:y7XSffi, «lmm<7)5^*,^ 

(^HSrf^-o/isicTJi/r K-^tx i7*^^L ■C7;u i n't? a 
S;Ri?5«$*T}g/SLft:. l«rlS->r S'-^TX 7*(Iffl L 
T'ia2mm. ffliS 2 mmJSdcL^S* I 5 mm<7D-aco^ 

;i. = - -t; a^Sr/f * ;c il > S ® ft tiS 3 * 

CO 0 6 1 3 1 0 - 2 5 gJD;<5'y-;l.;cot 1 g^Orr: 
'J T-?iacO P P VCOS^ffi* ;* 5^ y -;l./§ig*3{iK^^)S 

ffif?LT5 0 0 0 r. p. m. S-^vTilS-rtfiOlol 0 ;c 

T-is p p V s n/t , >. •n.'t p p ym 4 is i 0 

0;i^^.3 0 0 nm<r>m^-!;h':)ft. ■^■IJifgS^OSSoO/f 
$*ffl(733>:?'i7$r>x:cJ:-:>TaiS-. TBlS 2 0 n 

0 nmi3^<-) 1 m(7)<SB"?^-5, 
C 0 0 6 2 1 ->:;c. S 2 .73ai?'f£Af'S9*S 5 *. P P V 

IC/1^->«-je5SL, ffi2mm. rB^|iS2mm. fiS 1 5' 
tnm(0¥fT;i3£.3<— StT^^S'.'^'hM-*^ L ^^wriAig 
ttB(Ciift!ClHiiELT)efi?L/'i. ^2 :05i^r£A.'g®.il 
(7)i?clS. 2 OrS^b 3 0 nm(?3aSii^^o/t:. ;X)=;;^ 
C LTiE?L?lA/SfflS *:iBf« L ft:, 
C 0 0 6 3 : SiWif Afg«)i«75 7 < i: t) I "i?;;. 

mm£lT-^)?$T*-5B^iC,lK$no. P ? vivOlfS,":? 
««]2 0 0 nm(D«?-;c!aL. a<Wr£ A-Ssili!*'. > 7 

2x106 V c m-'O * 
t^aiii^aifiDT^, 2 mA/ cm- > 

WSSTl.>.nft:. SrvOiUtjis:. ioo;<H2 

«. aiii^7t»i^'^i?S8?ft1^<J^^:cS < . 1 T -f 7 




[0 0 6 4] m^Fi^HHilitl^^^. H^^y^a^ 
■5-LT. fflSSSa (2 0*0 iL. ^^m^»^t^ 

e- ^ *<ias !c i o T ^-ojfii * *2 r /-jm; •> 7 h L T 

0. 1 5 e Vrt:',taJ5:r3T6 9 0 nmA^fi 5 0 0 nm 
(1. 8eV^!E,2. 4eV) coX'^i^ h;HgBT«Jt 

[0 0 6 5] 18l!t?63tiR^)l>lt-<T(So>tt:*Ma*W 

[0 0 6 6] aifL^TtaiJt-^TiBiv^ftHBaSt^WTS 
(^-CiETLftAS i L Tffl ^ !ca L -t: ftb<75«lsKi. 

«)■ U i ^ffl!-^^aE $ tt4 C i !C J: 

o TIE?LaA« Si^BJT -5 - > t, ^ 1 4 . 

[0 0 6 7] mE^^lB^^s. JiiTcoi^icf^^T^iCi,-^)* 

DC g/tlSR FX/t y :J'"J >y^J3.i:,'C«^ fc:-/.l« 

[0 0 6 8] t:tTfi. wni^^5^^1s^*^l•^/t^»iI«)<;3^ 

fk-r > V A *K*<7)#ffiT:c 1- > V -7 ^ y h 
b -r + > - 1- A X/^y > yr-a :^i£;- J: o TSIS 

[0 0 6 9] tm\t I 0-8mb a r Ji'^-X^EtlOii^ 

X L 0-»mb a rc;)K9i8ffi>7>'O??ffiT-^f^SB<)tC0. I 
nm/»co#«iiaT<75-f > v'^i.5'-y-y hA»b<7)'r 
3!->-t'-AX/ty3"J>y:c=fcoT. RS3<]!C5X1 
0-*Q c m«ffifit5S5'WToiSafl--**afft'r >->''i'AJDBl 
;J<}efi)icnt. f^awtc. 1 0 0 nm»/-5l?^ ;cJ:oT* 



??B3?10-0923:S 

toj; ^ ;5:J5«ois;;'^i' h^l^ffiicfcu- 9 0 ?icfc Off s 
[0 0 7 0] cnb^)«5ii. Xi8aiiJ:L<5^S^iiiS;j> 

[0 0 7 i];^:!c. P Pvi*±JE3l/)g9^i!ciS«L;i 

[0 0 7 2] C(7),i^;;LTH!^Sn/i. 7 0nm(75)¥ 
$(7)PPV)l^J::><2mm2 coS itl!IiS**T-S.f«ii» 

oam^a 5 *3j:u:a 6 ictrI". ^jticMiir ssao 

<!:LTf^ffl-r-5±S?JgaH*JB5tT5, 1 : 10 

tfTttia*-r5 t5TII,igStl. f^aS<)lC5 0 nm 
[0 0 7 3] Ty:^x'^i»(i. /h$VW±?fP»8ia'rWT« 

*liKx ij n ^^18 feci: w<E corns i L Tf^ffl 

T^art-f >v'^i»*ffl'.>TS!lfPL;^:, 7)ll-''7Lt. 

HflT-SSiilSE^Oia (RF) X."^ y 5"j > yiri-oTf+S 

[0 0 7 4] ffiffiT-3RFx/t y5"J >ysa:i2-:)0 
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